A new polynuclear copper(II) complex [Cu 7 (OH) 6 Cl 2 -(pn) 6 (H 2 O) 2 ](C(CN) 3 ) 4 Cl 2 with hydroxo-bridging ligands has been prepared; the centrosymmetric cluster cation can be described as two Cu 4 O 3 Cl distorted cubane units sharing one copper cation.
Various multinuclear copper(II) complexes have been reported in the last decade with a great number of simple and sophisticated bridging ligands; [1] [2] [3] [4] [5] however, some nuclearities remain comparatively scarce. In the case of tetranuclear complexes with Cu 4 O 4 cubane-like clusters some examples have been thoroughly described, 2 but to date little is known about clusters involving more than four metal centres. 3, 4 Concerning the heptanuclear copper(II) clusters, as far as we are aware, only one example of the dicubane-like type has been described. 5 Here we report the structure and preliminary magnetic studies of a novel vertex sharing dicubane-like heptanuclear copper(II) cluster [Cu 7 (OH) 6 Cl 2 (pn) 6 (H 2 O) 2 ]-(tcm) 4 Cl 2 (1) [pn = 1,3-diaminopropane; tcm 2 = C(CN) 3 2 = tricyanomethanide] with chloro-and hydroxo-bridging ligands.
1.00 mL (12 mmol) of 1,3-diaminopropane (pn) was slowly added to a warm aqueous solution of CuCl 2 ·2H 2 O (12 mmol) and then an aqueous solution of sodium hydroxide (12 mmol) was added. To the resulting clear solution were immediately and consecutively added concentrated aqueous solutions of CuCl 2 ·2H 2 O (2 mmol) and potassium tricyanomethanide (8 mmol). Slow evaporation gave prismatic blue crystals of [Cu 7 (OH) 6 Cl 2 (pn) 6 (H 2 O) 2 ](tcm) 4 Cl 2 (yield 1.28 g, 42%) suitable for crystallography. ‡ The structure of 1 is unique and consists of a centrosymmetric hydroxo-bridged heptanuclear copper(II) cation (Fig. 1 ) which can be described as two Cu 4 O 3 Cl distorted cubanes which share one copper cation (Cu1) ( Fig. 1 and 2 ). The four crystallographically independent Cu(II) centres differ markedly in their co-ordination geometry. Magnetic susceptibility data for 1 were collected in the temperature range 2-300 K, the c m and c m T product vs. T plots are depicted in Fig. 3 . From room temperature down to 25 K the c m T product decreases continuously and then reaches a plateau close to 0.43 emu K mol 21 , which corresponds to an S = 1/2 ground state. This behaviour is indicative of an overall antiferromagnetic coupling between the Cu(II) centres; this is in agreement with the strongly reduced magnetic moment at room temperature (c m T = 2.01 emu K mol 21 ). Taking into account the cluster topology and connectivity (Fig. 2) , it is possible to distinguish up to six different exchange pathways. However, in order to avoid an overparameterization and in view of the Cu-O-Cu angles and connectivity of the OH bridges (m 2 -OH or m 3 -OH), these six exchange pathways have been grouped into three averaged different exchange parameters. The magnetic data have been analysed with the following spin Hamiltonian:
Calculations have been performed with the magnetism package MAGPACK. 6 The best fit obtained from a least-squares analysis of the c m T is J 1 
2 )/(c m T) obs 2 ] = 7.8 3 10 23 ). Attempts to fit with only one or two averaged exchange parameters failed. As expected from the structural parameters depicted in Fig. 2(a) (Cu-O distances and Cu-O-Cu angles), the results show the presence of two weak antiferromagnetic interactions (J 2 and J 3 ) associated to the interactions by m 3 -OH as have been observed in previous cubane-type systems 2,3 and a strong one (J 1 ) corresponding to the exchange interaction between the two Cu connected by O1 that has a main component of m 2 -OH and a large Cu-O-Cu angle (117.6°).
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